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0 A workpiece loading interface is included within 
a workpiece processing systern which processes 
workpieces, typically wafers, in a vacuum. The work- 
piece loading interface includes two separate cham- 
bers (8, 9). Each chamber may be separately 
pumped down. Thus, while a first cassette (16) of 
wafers (10). from a first chamber (8) is being acces- 
sed, a second cassette of wafers (17) may be loaded 
in the second chamber (9) and the second chamber 
pumped down. Each chamber (8. 9) is designed to 
minimize intrusion to a clean room. Thus a door to 
each chamber has a mechanism which, when open- 
ing the door, first moves the door slightly away from 
an opening in the chamber and then the door is 
moved down parallel to the chamber. After the door 
is opened, a"" cassette of wafers is lowered through 
the opening in a motion much like a drawbridge. The 
cassette (16. 17) may be pivoted within the chamber 
(8. 9) when the position from which wafers are 
accessed from the cassette differs from the position 
from which the cassette is lowered out of the cham- 



ber. 




Figure 1 
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sed by semiconductor processing equipment 1 for 
processing, wafer tray 16 is flush against a gate 12 
and easily accessed by robotic equipment 7 for 
transportation into central chamber 2. When wafer 
tray 16 is ready to be removed from chamber 8, 5 
wafer tray 16 may be pivoted back an angle 18 
from gate 12, as shown, in preparation for the 
opening of chamber 8 and removal of wafer tray 
1 6. In the preferred embodiment, angle 1 8 is about 
twenty-one degrees. fo 

Chamber 8 and chamber 9 may be separately 
and individually pumped down. A vacuum pump 19 
is able to provide a vacuum in chamber 8. A 
vacuum pump 20 is able to provide a vacuum in 
chamber 9. In Figure 1. vacuum pumps 19 and 20 ;5 
are shown in schematic form. Typically pumps 19 
and 20 would reside within semiconductor process- 
ing equipment 1 . Further, while Rgure 1 shows two 
separate pumps, a single pump could be used to 
separately and individually pump down chamber 8 20 
and chamber 9. 

Figure 2 shows a simplified block diagram front 
view of wafer chamber 8. In the preferred embodi- 
ment, the volume of chamber 8 is 46 liters. A door 
21 is shown in a closed position. Door 21 includes 2S 
an observation window 22. Door 21 is opened and 
closed using a pneumatic actuator within a rod 24. 
Magnets in the pneumatic actuator interface attract 
an outer ring 26. Outer ring 26 is connected to 
door 21 through an assembly 23. 30 

Figure 3 shows door 21 lowered into an open 
position. An opening 25, for example may be fif- 
teen inches high and ten and one half inches ' 
wide. By opening down, the intrusion of door 21 
into a clean room may be minimized. In the pre- os 
ferred embodiment the total intrusion is about one 
inch. 

Once door 21 is lowered, wafer tray 16, on a 
support structure 43, may then be lowered out of 
chamber 8, much like a draw bridge is lowered at a 40 
castle entrance. Wafer tray 16 may then be re- 
moved and a new wafer tray placed upon support 
structure 43. Support structure 43 is designed with 
a hollow bottom so that when door 21 is opened 
and wafer tray 16 is lowered, a laminar airflow may 45 
sweep downward through wafers 10. 

In Figure 4. additional detail of the mechanism 
which controls the opening and shutting door 21 is 
shown. A side panel 31 of door 21 is connected to 
a carriage 30 by a spring 34. a link 36 and a link 50 
35. As controlled by the pneumatic actuator within 
rod 24, door 21 travels up and down parallel to a 
rail 50. When being closed, door 21 is stopped by 
an abutment 32; however, carriage 30 continues 
upward, expanding spring 34, until a gap 33 is 55 
completely closed. While carriage 30 continues 



moving upward, a pivot 39 connected to link 36. 
and a pivot 40 connected to link 35 continue mov- 
ing upward. However a pivot 37 connected to link 
36 and a pivot 38 connected to link 35 cause door 
21 to move towards carriage 30. Therefore, as gap 
33 is closed, links 35 and 36 translate the upward 
motion of carriage 30 into horizontal motion of door 
21. Door 21 is thus brought snug against, and 
hence seals chamber 8. 

When door 21 is opened, spring 34 compress- 
es causing gap 33 to reappear and links 35 and 36 
to straighten, thus moving door 21 horizontally 
away from chamber 8. 

Figures 5 and 6 show a block diagram of one 
possible implementation of an assembly for guiding 
the lowering and raising of support structure 43. In 
Rgure 5. support structure 43 and cassette 16 are 
shown lowered out of chamber 8. A roller 44 con- 
nected to support structure 43 is shown resting on 
an extension of a cam containing slot 46 within 
chamber 8. A roller 45, also connected to support 
structure 43, is shown at a first end of a slot track 
46. 

In Figure 6. support structure 43 and cassette 
16 are shown in the upright position within cham- 
ber 8. In this position, wafers 10 are horizontal and 
are stacked so that they are ready to be accessed 
by semiconductor processing equipment 1. When 
support structure 43 and cassette 16 are in the 
upright position, roller 45 is rolled to a second end 
of slot track 46 and roller 44 rests against a stop 
49. Slop 49 is an extension of the cam which 
contains slot 46. 

Claims 

1. In a workpiece processing system, especially 
for processing workpieces in a vacuum, a wor- 
kpiece loading interface comprising: 

a first chamber (8) for receiving work- 
pieces (10) and forwarding the workpieces to 
the workpiece processing system (2 to 6) for 
processing: 

a second chamber (9) for receiving work- 
pieces (11) and forwarding the workpieces to 
the workpiece processing system (2 to 6) for 
processing; 

pump means (19, 20) for separately pro- 
dudng a vacuum in the first (8) and/or second 
chamber (9), the pump means preferably com- 
prising 

a first pump means (19) for separately 
producing a vacuum in the first chamber (8) 
apart from the second chamber (9): and, 

a second pump means (20) for separately 
producing a vacuum in the second chamber 
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